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Letter to the Editors

No association between the NDE1 gene and public databases (dbSNP Home page) as reference for 43
schizophrenia in the Japanese population . Intemmational Hap Map Project an g nnah’s report 44

(Hennah et al., 2007). The § elected includes 45
Dear Editors, six of seven of Hennah’s because they ar® suitable for 46

association study in the
Series of studies have implicated that Disrupted in block structure was deﬁé}mme
Schizophrenia 1 (DISC1) and its pathways are in the program (Barrett et _al..< fined according to the 49
pathophysiology of schizophrenia (SZ) (Callicott et al., criteria of Gabriel/et al vGa. al., 2002). Allelic and 50
2005; Hennah et al, 2003; Yamada et al., 2004). genotypic ﬁ'eque cies of patients and control subjects were 51
Recently, Hennah et al reported that the schizophrenic npHi
samples for the presence of SZ risk allelic haplotype
(HEP3) of the DISC1 gene displayed an evidence for haplotype frequigncies, LD, permutation p values (10,000 54
linkage of 16p13 (LOD=3.17) that contains the NDEI repllcaxmns) and'déwatlon from Hardy—Wemberg (HW) s5
gene. In addition, they also showed a significant igh
association between specific haplotypes of the NDEI
gene (rs4781678-rs2242549-rs881803-rs2075512) and
affected females with SZ spectrum disorders (Hennah,
et al., 2007). The NDEI gene encodes a protein whi
interacts with the DISC1 protein (Millar et al., 200
Brandon et al., 2004) and mouse models with
homozygous mutations displayed disordered
(Feng and Walsh, 2004). To confirm the
the NDE1 gene with SZ, we performed th

ése populgtion. Haplotype 47
ifigrthe HAPLOVIEW s

60
Genotyplc and allelic frequencies of the NDEI gene 61
are shown in Table 1. In power calculations using the 62
. G*Power program, our sample size had >0.97 power for 63
detecting a significant association (alpha<0.05) when an 64
effect size index of 0.2 was used. Genotypic distributions 65
of these seven SNPs did not deviate significantly from 66
HW equilibrium in either group (p>0.05). There were no 67
significant differences in genotypic and allelic frequen- 68
cies between cases and controls in all seven SNPs. LD 69
between each pair of all the SNPs is relatively high 70
(D'Z0.76, *Z0.39). There were two LD blocks in 71
NDE]1 with rs2242549 and rs881803 residing in block 1 72
and rs2075512 and rs2384933 residing in block 2. The 73
two marker haplotypes of block 1 and block 2 were not 74
associated with SZ (permutation p=0.93, 0.36, respec- 75
tively). When the data were subdivided on the basis of 76
gender, no significant association was observed in seven 77
SNPs either in male or female samples. The two marker 78
haplotypes of block 1 and block 2 were not associated 79
¥ with SZ either in male and female (permutation p of s
commercially available TagMan probes for the NDE1 block 1=0.73 and 0.26, permutation p of block 2=0.49 a1
gene with the Applied Biosystems 7500 Fast Real Time and 0.21, respectively). In addition, a tag-haplotype &2
PCR System. We selected seven single nucleotide (rs4781678-rs2242549-rs881803-rs2075512) that Hen- 83
polymorphic (SNP) markers for genotyping from the nah et al reported a significant association with SZ 84

We used genomic DNA samples fr
406 male (mean age:48.6+£13.8 y i

0920-9964/$ - see front matter © 2007 Published by Elsevier B.V.
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Table 1
Genotypes and allele frequencies for the seven polymorphism
SNP Total samples Female Male
Diagnosis  Allele p-value genotype p-value Allele p-value  Allele p-value
frequency
C A C/IC C/A  AA C A C A
rs4781678  SZ 923 519 056 299 325 97 075 036 408 226 091 515 293 054
CT 93 517 321 321 98 0.349 420 228 . 289
C T cc cCoT TT C T T
rs6498567 SZ 814 632 0S5 226 362 135 058 0437 347 289 343 096
CT 851 627 249 353 137 0424 372 272 355
T G T TG GG T G
1s2242549  SZ 762 690 0.61 196 370 160 035 0475 324 374 0.69
CT 793 691 221 351 170 0.466 393
C T cc cCorT  TT T
rs881803 Sz 689 761 066 159 371 195 047 443 049
CT 694 794 168 358 218 442
C T cic T TT T
12075512  SZ 714 736 051 174 366 185  0.51 412 049
CT 751 737 197 357 190 411
C T c¢c  CT 1T T
12384933  SZ 936 516 0.54 298 340 88 0.71 290 0.64
CT 976 512 321 334 290
G A G/IG G/A A
rsi1130 Sz 699 741 055 162 375 313 323 1 386 418 043
CT 738 748 197 344 320 330 418 418
spectrum disorders in female was not associated with S - n-Aid for Scientific Research from the 21st 111

either in male and female (permutation p=0.90, O.
respectively) of the Japanese population.
Although an association between specific h
of NDEI! and a broad spectrum of SZ specif
was reported (Hennah et al., 2007),
replicate significant associations betw

COE program, Human Nutritional Science on 112
ess Control, Tokushima, Japan. 113

Appendix A. Supplementary data 114
Supplementary data associated with this article 115

can be found, in the online version, at doi:10.1016/j. 116
schres.2007.10.032. 117

different end-state diagnosis
used a broad spectrum of SZ
tive disorder, schizophrenji
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Abnormal microstructures of the basal ganglia in schizophrenia
revealed by diffusion tensor imaging
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National Center Hospital for Mental, Nervous, and Muscular Disorders, National Center of Neurology:: 1
>Department of Psychiarry, National Center Hospital for Mental, Nervous, and Muscular Disorders,
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Abstract
There has been a hypothesis that deficits in the basal ganglia—thalamic systemn n important role in the
dysfunctional goal-directed behaviour in schizophrenia. By using diffusion tensor’imaging, we measured fractional
anisotropy (FA) values in the basal ganglia—thalamic system in 42 schizophrer'iiés and 42 matched controls to investigate
microstructural tissue alterations in the basal ganglia-thalamic system in schlzophrema Schizophrenics had significantly
lower FA values in the bilateral globus pallidus and left thalamus compared to controls, suggesting that schizophrenics might
have microstructural abnormalities in globus pallidus and thalamus;:These data support the notion that myelmanon
abnormalities in basal ganglia—thalamic system are related to the thoph iology of schizophrenia.

Key words: Schizophrenia, diffusion tensor imaging, basal g allidus, MRI

higher volumes in the globus pallidus of previously
treated patients with schizophrenia than the healthy
comparison subjects and the neuroleptic-naive pa-
tients (Gur et al. 1998), fMRI evidence for basal
ganglia dysfunction in subjects with schizophrenia
(Menon et al. 2001), abnormality of oligodendro-
glial cells in caudate nucleus in schizophrenia
(Uranova et al. 2001), and positive correlation
2 between globus pallidus and the severity of global
le in the dysfunc- symptoms in neuroleptic-naive patients (Spinks
in schizophrenia et al. 2005).

(Andreasen 1999)..In f; everal studies demon- Diffusion tensor imaging (DTI) is a relatively new
strated abnormalities i asal ganglia in schizo- technique, and it is useful for evaluating white
phrenic brains;;i g the volume reductions of matter abnormalities in schizophrenia. We have
the pallidum..i of postmortem brains of reported progressive changes of white matter integ-
patients “withschizophrenia (Bogerts et al. 1985), rity in schizophrenia using DTI (Mori et al. 2007).

Introduction

Schizophrenia often demonstrated movem
normalities, such as catatonia, pacing an
stereotyped behaviours considered to
with basal ganglia dysfuncuon Th

ganglia—thalamic

Correspo ce: Ryota Hashimoto, MD, The Osaka-Hamamatsu Joint Research Center for Child Mental Development, Osaka Uhiversity
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Recently, this technique was applied to investigate
abnormalities of the subcortical regions in neurode-
generative diseases. Patients with Parkinson’s disease
had significantly decreased fractional anisotropy
(FA) in the region of interest along a line between
the substantia nigra and the lower part of the
putamen/caudate complex, in which the nigrostriatal
dopaminergic neurons are lost in Parkinson’s dis-
ease, demonstrating its possibility to detect micro-
structural tissue alterations (Yoshikawa et al. 2004).
To investigate possible microstructural abnormalities
in the basal ganglia—thalamic system in schizophre-
nia, we measured FA values in the basal ganglia and
the thalami in schizophrenics and in normal controls
for comparison, as a sub-analysis of our previous
study (Mori et al. 2007).

Material and methods
Subjects and clinical assessments

Forty-two patients with DSM-IV schizophrenia
(26 male and 16 female, one left hander, mean
age: 40.01+9.3 years old, education: 13.04+2.9 years,
mean duration of illness; 16.8+9.0 years, mean
daily dose of antipsychotics (chlorpromazine equiva-
lent): 1005.1+735.3 mg/day) (Association 1994)
and 42 controls (26 male and 16 female, one left
hander, mean age: 39.2+9.0 years old, education:
17.14+3.5 years) were participated in our study.
Written informed consent was obtained from all
the subjects. This study has been approved by the
local ethics committee and has therefore been
performed in accordance with the ethical standards
laid down in the 1964 Declaration of Helsinki. All
the normal subjects were screened by a question
naire on medical history and excluded if they ha

neurological, psychiatric or medical conditions;that
could potentally affect the central nervous systems;

We employed the Japanese version of Na_g ha

ior commiss

ent, ‘spin-echo, single-shot echo planar imaging
(EPI) sequence (TR/TE =4000/100 ms, 256 x 256
matrix, FOV 240 mm, b =1000 s/mm?, NEX =4, 20
slices, 5 mm slice thickness, 1.5 mm gap). Diffusion

63
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was measured along six non-collinear directions,
because six directions were maximum number of
this Vision Plus system. For each of six gradient
directions, four acquisitions were averaged. Four
acquisitions without diffusion weighting (b =0) were
also averaged. Additionally, a three-dimensional
volumetric acquisition of a T1l-weighted gradient
echo sequence with a gapless series of thin sagittal
sections using an MPRage sequence (TR'TE =11.4/
4.4 ms; flip angle, 15°; acquisition matrix, 256 x
256; NEX =1, FOV 315 mm:; slice thickness 1.23
mm) was acquired for evaluating the volume of grey
matter (GM), WM and cerebrospinal fluid (CSF)
space. Seven diffusion images acquired as above by
an in-house script described previously (Mori et al.
2007) on Matlab 6.5 software (Mathworks, Inc.,
MA, USA). Then, the FA images were spatially
normalized using high-dimensional-warping algo-
rithm (Ashburner et al. 1999) and were matched
to the FA template image (Figure L; top). To make
the FA template image, we warped FA images of
four normal subjects (other than 4
to the single-subject T1 template (skull strlpped
image) using spatial nor ahzanon function of
SPM2 and averaged . the fi warped FA images.
The transformed FA images were smoothed with a
Gaussian kerneli ( filtér size, full-width half-
maximum: 6 X 6ix.6 mi).

erest, was FA changes in the basal
ganglia and thalamus, we excluded other brain areas
by usmg an ‘explicit mask (Figure 1, top). The
res tant*FA maps were analyzed using Statistical
metric mapping 2 (SPM2), which implements a
fgé’heral linear model’. To test hypotheses about

regional population effects, data were analyzed by a

two-sample z-test without global normalization.

*JART scores were treated as nuisance variables.

Furthermore, we performed correlational analyses
between duration of illness, age of onset, total daily
dose of antipsychotic drugs (chlorpromazine equiva-
lent) and FA value in the schizophrenics. Qur a
priori hypothesis is limited to the basal ganglia;
however, investigation of the FA changes within this
ROI is null hypothesis. Thus, we used P <0.05,
corrected for muldple comparisons with Family-
Wise Error rate (FWE) within basal ganglia as a
statistical threshold.

Results

In comparison with controls, schizophrenics had
significantly lower FA values in the bilateral globus
pallidus (GP) (Figure 1, bottom). Increased FA
values in schizophrenics were not found in any
regions (data not shown).
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Basal ganglia abnormality in schizophrenia 3

globus pallidus is traversed by numerous myelinated nerve fibres, it shows higher FA
SPM {t} is displayed onto mean axial FA images of 42 schizophrenics. A significant reduction of FA value in schizophrenia was noted in the
=2, —2, left GP: ¢ value =6.37, Talairach coordinate x,

in schizophrenia (Menon et al. 2001). A postmortem
y of basal ganglia morphology reported that only
the GP were smaller in schizophrenics than in
controls (Bogerts et al. 1985). These studies indi-
- cated functional and structural abnormalities in GP

demonstrated a significantly negative correlation™
between duration of illness and FA in the left:head
of the caudate nucleus (¢ value =4.77, Talairach

is no significant correlation between® duration of in schizophrenia. Our data, reduced FA in GP in
illness and FA values in the GP and ‘the thalamus. schizophrenia, were obtained using a size-adjusted
There was no significant correlation between FA high-dimensional warping method (Ohnishi et al.
values in the basal ganglia—thalamic s ;stem with age 2006). Our results, microstructural abnormalities in

of onset or total daily dose of.antipsychotic drugs. the GP in schizophrenia, are consistent with pre-
vious reports. :

Although the underlying mechanisms remain to

be clarified, previous DTTI studies in parkinsonism

In this study, we found: a significantly reduced FA have well demonstrated ongoing pathological

value in the “bilaterali GP and left thalamus in changes in neurodegenerative diseases, suggesting

Discussion

schizophrer pared to controls. We consider that this technique has the potential to detect
that reduced:FA may reflect microstructural ab- microstructural alterations in the basal ganglia
normalities in the basal ganglia—thalamic system in (Yoshikawa et al. 2004). Since pathological findings

schizophrenia. A previous fMRI study suggested that of schizophrenia are still ambiguous, the underlying

GP itself may be the primary locus of the functional pathological changes of reduced FA wvalues in
deficits in the basal ganglia and may be dysfunctional schizophrenia are unclear. However, multiple lines
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of evidence now converge to implicate oligodendro- thickness of 5 mm and 1.5-mm slice gaps are
glia and myelin in schizophrenia (Davis et al. 2003). methodological drawbacks to this study. The reason
We assume that damage of myelinated nerve fibres why we used a slice thickness of 5 mm and 1.5-mm
may contribute to FA reduction in the basal ganglia— slice gaps is to cover the whole brain as in our
thalamic system. The GP is traversed by numerous previous study (Mori et al. 2007). There may be a
myelinated nerve fibres that give it the pale appear- partial volume effect in our mapping parameters,
ance for which it is named, and has rich connections although we minimized the problem by using the
to the putamen and the thalamus. These histological high-dimensional warping algorithm.

characteristics of the GP may contribute to its higher Our data suggest that patients with schizophrenia
FA values. A qualitative electron microscopic study might have microstructural abnormalities in globus
reported the density of concentric lamellar bodies pallidus and thalamus. The DTI study may be a
(an indicator of damage of myelinated fibres) was promising method to investigate microstructural
dramatically increased in the caudate nucleus in abnormalities in schizophrenia.

schizophrenia, as compared to controls (Uranova
et al. 2001). Such pathological changes seem to

. . . . A i
explain decreased FA values in the schizophrenic cknowledgements/Statement of interest

brain. However, there have been no data on whether We are grateful to Osamu Takizawa (Siemens) for
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Abstract: The Temperament and Character Inventory (TCI) is a well-established self-report questionnaire
measuring 4 temperament and 3 character dimensions. However, surprisingly few studies have used it to
examine the personality of patients with schizophrenia, and none in Japan. Moreover, possible gender
differences in personality among patients with schizophrenia have not been well documented. We
administered the TCl to 86 Japanese patients with schizophrenia and age- and gender-matched 115 healthy
controls to characterize personality traits in patients with schizophrenia and to examine their relationships
with clinical variables, particularly gender and symptoms. Compared to controls, patients demonstrated
significantly lower novelty seeking, reward dependence, self-directedness and cooperativeness, and higher
harm avoidance and self-transcendence. Male patients showed even more pronounced personality
alteration than female patients when both of them were compared to healthy people. Personality dimensions
were moderately correlated with symptom dimensions assessed by the Positive and Negative Syndrome
Scale (PANSS). These results, together with prior findings in several other countries, suggest that
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schizophrenia patients have a unique personality profile which appears to be present across cultures and
that the greater alteration of personality in schizophrenia males might be related to their poorer social and

community functioning.
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that the relationships between symptoms and personality in schizophrenia remam to be
further examined. According to the helpful comment, we have clearly stated the gaps
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correspond to the aims of this study (L13-19, P5).
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criminality or antisocial tendencies which certainly is not what the authors intend.
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“altered” or “unique”, and “deviance” into “alteration” throughout the manuscript.

Comment 5 The discussion could be condensed and re-organized around the study

hypotheses once laid out in the introduction.

Answer: According to this comment, we have re-organized the discussion
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Abstract

The Temperament and Character Inventory (TCI) is a well-established self-report
questionnaire measuring 4 temperament and 3 character dimensions. However,
surprisingly few studies have used it to examine the personality of patients with
schizophrenia, and none in Japan. Moreover, possible gender differences in personality
among patients with schizophrenia have not been well documented. We administered
the TCI to 86 Japanese patients with schizophrenia and age- and gender-matched 115
healthy controls to characterize personality traits in patients with schizophrenia and to
examine their relationships with clinical variables, particularly gender and symptoms.
Compared to controls, patients demonstrated sign ificantly lower novelty seeking,
reward dependence, self-directedness and cooperativeness, and higher harm avoidance
and self-transcendence. Male patients showed even more pronounced personality
alteration than female patients when both of them were compared to healthy people.
Personality dimensions were moderately correlated with symptom dimensions assessed
by the Positive and Negative Syndrome Scale (PANSS). These results, to gether with
prior findings in several other countries, suggest that schizophrenia patients have a
unique personality profile which appears to be present across cultures and that the
greater alteration of personality in sch izophrenia males might be related to their poorer

social and community functioning.

Keywords. Schizophrenia; Personality; Temperament; Character; Gender difference
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- 1. Introduction

Personality in schizophrenia has been of interest ever since the pioneering intuition
of Bleuler (1950) and Kraepeiin (1919). Personality is considered to be an important
aspect of schizophrenia primarily because it may inﬂuence. symptom expression
(Lysaker etal., 1999; Guillem et al., 2002) and social functioning (Lysaker et al., 1998;
Eklund et al., 2004).

The Temperament and Character Inventory (TCI, Cloninger‘ etal, 1993)isa
well-established self-report questionnaire meésurin g 4 temperament and 3 character
dimensions, developed on the basis of a psychobiological model of personality. The TCI
has recently been widely used in personality studies in various psychiatric disorders
including mood disorders (Hansenne et al., 1999; Cloninger et al., 2006) and personality
disorders (Svrakic et al., 1993; Svrakic et al., 2002). However, to our knowledge, only
three studies (Guillem et al., 2002; Boeker et al., 2006; Calvo de Padilla et al., 2006)
have examined the personality of schizophrenia patients in comparison witil healthy
controls, using the TCI. The findings from these studies on unique personality profiles
of schizophrenia are, to some extent, consistent with each other; but the limited sample
sizes of the studies have made it difficult to draw definitive conclusions. It is also
possible that cultural differences of personality between these studies exist, taking into
account that personality traits among general population as measured by the TCI vary

across cultures (Pélissolo and Lépine, 2000; Brandstrém et al., 2001). Such
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cross-cultural comparison of personality in schizophrenia is an under-studied topic.

The knowledge to date on personality of schizophrenia patients has been based
mostly on instruments other than the TCI (Malmberg et al., 1998; Lysaker et al., 1999;
Gurrera et al., 2000; Van Os and Jones, 2001; Pillmann et al., 2003). A number of
studies have been done to mvestigate persohality in patients with schizophrenia by
using the well-known NEO Five-Factor Inventory (NEO-FFI, Costa and McCrae, 1992),
the results from which are fairly consistent; higher neuroticism and lower extraversion
and conscientiousness in schizophrenia patients than in healthy controls (Gurrera et al.,
2000; Pillmann et al., 2003; Camisa et al., 2005). Given the close relationship of the
TCI dimensions to the “Big Five” personality dimensions of the NEO-FFI (De Fruyt ‘et
al., 2000; MacDonald and Holland, 2002; Ramanaiah et al., 2002), it would be
intriguing to examine whether the personality of schizophrenia patients as assessed by
the TCI shows a compatible pattern with that assessed by NEO-FFI.

Concerning the association between personality and symptom dimensions in
schizophrenia, previous studies that employed the TCI (Guillem et al., 2002) as well as
NEO-FFI (Lysaker et al., 1999) found certain relationships between these two
dimensions; for example, Guillem et al. (2002) reported that psychotic symptoms in
schizophrenia patients were associated with specific personality dimensions of the TCIL.
Boeker et al. (2006), by contrast, did not find any relationships between personality and
symptoms although the sample size of this study was relatively small. Due to the

paucity of material, the association between personality and symptoms in schizophrenia
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remains to be further clarified.

Gender difference in essential facets of a particular disorder can yield important
clues to its pathogenesis. In schizophrenia, gender differences have been shown in
premorbid functioning, age at onset, symptomatology, and neuropsychological
functioning. In general, male patients are reported to show indications of severer illness
than female counterparts (Castle et al., 1993; Leung and Chue, 2000). However,
possble gender differences in personality among patients with schizophrenia have not
been well documented.

In this context, the present study aimed (1) to characterize personality traits in
Japanese patients with schizophrenia using the TCI and compare the results with
findings from the prior TCI as well as the NEO-FFI studies, and (2) to examine whether
personality is related to clinical variables, particularly gender and symptoms, in
schizophrenia. The study hypotheses were as follows; (i) Japanese patients with
schizophrenia would show a unique bersonality profile, which is similar to that found n
previous TCI studies of other countries as well as NEO studies, (ii) when compared to
personality of healthy people, the alteration of personality in male patients would be
even greater than that in female patients, as is usually the case with gender differences
in schizophrenia, and (iii) the more severe the symptoms are, the more prominent the

personality alteration would be.
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